INTRODUCTION
A number of detailed studies of the feeding ecology of tropical hummingbirds have appeared in recent years (e.g. Wolf 1970; Young 197 1 ) , and field work is in active progress, especially in Central America. So far, however, there seems to have been no attempt to survey the feeding habits of all the hummingbird species in an area of rich tropical forest. Wagner (1946) , discussing the feeding habits of Mexican hummingbirds, concluded that in the more severely seasonal environments (such as the Mexican highlands, where he made most of his observations) hummingbirds rely to a very large extent on insect food, and that it is only in the more equable tropical regions that they depend mainly on nectar. Consonant with this, he found no close correlation between the size and shape of the beaks of the Mexican species which he studied and the flowers at which they fed, and he postulated that close matching of hummingbird beaks to flower form is to be expected only in the humid tropics. In a more recent discussion Grant & Grant (1968) were able to add little so far as tropical species were concerned, beyond citing Skutch's observation of an apparently adaptive relationship in Costa Rica between Passi.flora vitifolia* and the hummingbird Phaethornis superciliosus, * the only locally-occurring species with a beak long enough to reach its nectar. It is still mainly a plausible assump tion that the various sizes and shapes of hummingbirds' beaks are adapted to taking nectar from flowers of similar size and shape.
While we were resident in the Arima Valley in the Northern Range of Trinidad, at latitude 10° 40' N, we kept records of the feeding behaviour of all the hummingbirds seen in the valley. Records were kept systematically from February 1959 to September 1961, with the main concentration of effort during the last 14 months of this period. Observations were made intermittently, often between spells of observing other kinds of birds. They were not recorded systematically until we had been living in the valley for eight months (B.K.S.) and two years (D.W.S.). Hence it is felt that the disadvantage of their being somewhat haphazard is compensated by the fact that we were thoroughly familiar with the valley and its vegetation, and so were unlikely to have missed any of the important food plants of the main hummingbird species.
The Arima Valley, which extends for several miles from the lowlands to a pass at 1800 ft (550 m) at the watershed of the range, consists of primary forest, patches of secondary forest, small holdings, patches of citrus and other fruits and larger areas of cocoa and coffee. The cocoa is cultivated under shade trees, mainly the introduced immortelle (Erythrina micropteryx) (native to the Andes), an important source of nectar for many hummingbirds. Nearly all our records were obtained from the lower part of the valley, between about 400 and 800 ft (120-250 m) . A few were from similar country 472 Feeding niches of hummingbirds in a Trinidad valley in other parts of the Northern Range, and from savanna and cultivated country at the foot of the hills. The area has a high rainfall, with an annual total of around 100 in. (2540 mm). There is a pronounced dry season from January to mid-May, but many flowers are abundant in every month. Several of the large trees with conspicuous flowers bloom in the dry season, while trees with small, inconspicuous flowers tend to bloom in the wet season. But these are only general trends, and there was no major seasonal change in the feeding habits of the hummingbirds, imposed by extremes of weather, as Wagner and others have reported for Central America. Further details of the phenology of the area are given in Snow & Snow (1964) .
METHODS
Bach of our records represents a bout of feeding by one hummingbird at a flower species. The actual number of probes into different flowers may vary from as few as five to fifty or more per bout, depending on the size of the flower, its manner of growth and its abundance. A small hummingbird such as Saucerottia tobaci feeding at a small forest tree such as Calliandra guildingii which is covered with flat inflorescences of twenty or more close-set, tiny flowers, may probe into as many as fifty flowers in under 2 minutes; whereas the the large hermit Phaethornis guy in the same time might visit ten flower heads in a patch of Centropogon surinamensis, a herbaceous plant less than two 2 feet high but with large flowers. Both these examples would have constituted a single record.
When a large tree such as Erythrina micropteryx or Samanea saman is flowering, there are nearly always several hummingbirds present, as the tree is parcelled out into defended feeding territories. Any sustained watch would produce innumerable records; so the method used was to remain long enough to record the total number of each species present. The results from longer watches from various trees or clumps of flowers, for such purposes as recording the diurnal rhythm of feeding, have not been used in any of the general assessments of feeding niches.
THE HUMMINGBIRDS
A quantity of data sufficient to be worth presenting was obtained for nine species of hummingbirds, listed with their weights, wing-lengths and beak-lengths in Table 1 . The nomenclature follows Meyer de Schauensee (1966) . Their beaks are illustrated in Fig. 1 . The first three species in Table 1 belong to the group known as 'hermit' humming birds, plainly coloured species with long decurved beaks, inhabiting forest and spending most of their time within 10-15 ft (3-4 m) of the ground. The six other species are brighter, with metallic or iridescent plumage, and straight-beaked. Their habitat preferences are varied, but all are typically found in more open places than the hermits, though there are many situations where members of both groups occur together.
We did not collect an equal number of records for all the species. Most were collected for the hermits, a reflection of the fact that we spent more of our time in forest than in other habitats. Of the remaining species, fewest records were collected for the two larger hummingbirds, Anthracothorax nigricollis and Florisuga mellivora, which were relatively less abundant than the others. There were fewer records for Chrysolampis mosquitus than for the other small species, as it is more a bird of open country and so relatively un common in the valley.
Three other hummingbirds occur in the Arima Valley. Weights and wing-lengths are for males, from Snow & Snow (1963) ; culmens (both sexes combined) from Junge & Mees (1958) . For lack of Trinidad data, the weight of Florisuga mellivora (both sexes combined) is from birds of the same subspecies in Surinam (Haverschmidt 1968) .
ANALYSIS OF RESULTS

Exploitation of diff erent plants: the broad divisions
All the flowers for which there was more than one feeding record are listed in the Appendix. The list has been divided into plants of different habit, which also constitutes a division by height. Under 'vines' only the larger kinds, which flower at or just below the canopy level, have been listed, so that their height is equivalent to that of large trees. Mandevilla hirsuta, a herbaceous vine which grows on banks or clambers on shrubs not far above the ground, has been included in the herbaceous plants. The heights of the other groups are self-evident, except for the bromeliads, epiphytes which grow at all heights on trees and continue to grow on fallen trees and branches, and so may be at any height. Many of our records were from low levels, from bromeliads growing on citrus trees and on wooden racks near our house.
The data in the Appendix have been summarized under the six different groups of plants in Table 2 . This demonstrates the importance of herbaceous plants to the hermit hummingbirds, especially the two large species, Glaucis hirsuta (90% of all records of nectar-feeding) and Phaethornis guy (77% of all records). In contrast there were only single records of the two large straight-billed hummingbirds, Anthracothorax nigricollis and Florisuga mellivora, feeding at herbaceous plants; instead, these species show an almost complete dependence on trees and vines.
Three of the small straight-billed species, Amazilia chionopectus, Saucerottia tobaci and Chlorestes notatus, exploit a wider range of plants, taking nectar from all groups (except that there were no records of C. notatus feeding at bromeliads). Compared with these the small hermit, Phaethornis longuemareus, takes much less nectar from vines and trees, 8% as against 70-76% of the records. Chrysolampismosquitus is a more specia lized feeder than the other small hummingbirds, taking nearly all of its nectar from trees, mostly large ones.
All but three of the herbaceous plants listed in the Appendix tolerate heavy shade and mostly grow along streamsides in forest. The three exceptions (Heliconia psittacorum, Mandevilla and Lisianthus) prefer open, sunny sites. Pachystachys, Centropogon and Justicia (for brevity, plants that are the sole representatives of their genus in the Appendix are referred to by generic name only), besides growing by streams, are common along shady roadsides and under cocoa shade trees. It is mostly in the latter sites that they are fed on by the straight-billed hummingbirds.
Beak form in relation to flower form
The most striking morphological difference between the hermits and the other hum mingbirds is in the size and shape of the beak: the hermits have long decurved beaks, the others straight or nearly straight and generally much shorter beaks. Of the herbaceous plants for which we had feeding records, the five most important-those for which we had most records-all have corolla-tubes which fit a hermit's beak rather closely (Fig. 2) . Of the other plants listed some have flowers of specialized shape (e.g. Papilionatae ), but all the others have straight corolla-tubes. Thus there is a good general correlation between the structure of the flowers and the beak form of the hummingbirds which exploit them.
It is worth examining in more detail the comparatively small number of records of straight-billed hummingbirds feeding at the large-flowered herbaceous plants with curved corolla-tubes which are typically exploited by the hermits. The slight curve of the corolla-tube of Pachystachys does not prevent Saucerottia tobaci and Amazilia chionopectus, both with straight bills, from feeding at it; but none of the other flowers with curved corolla-tubes, except Heliconia bihai, was seen to be fed on by any of the three small straight-billed hummingbirds. Heliconia bihai was seen to be fed on by three small straight-billed species, but they probably cannot exploit it as efficiently as the hermits. An all-day watch on a group of twenty flower-spikes gave the results shown in Table 3 . Judging from the number of visits by hummingbirds, the flowers' peak hour of honey production was between 11.45 and 12.45 hours. If this hour is taken as a dividing line, there is a marked difference in feeding behaviour between Phaethornis guy, the hermit with the longest bill, which paid twenty-two visits before and twenty-two after the peak hour, and Glaucis hirsuta, which paid twenty visits before and only six after the peak hour. Amazilia chionopectus, a small straight-billed species, was similar to Glaucis hirsuta, with ten visits before and four after the peak hour. It is reasonable to postulate that Phaethornis guy, with its very long bill, is able to extract nectar from the very end of the 40-mm corolla-tube and that the other hummingbirds cannot do this; but it is surprising that the number of visits by Glaucis hirsuta, whose bill seems nearly as well adapted to this plant, should have dropped off so much in the afternoon. G. hirsuta, however, forages for insects much more than Phaethornis guy ( Table 9) . and it may be that the second half of the day is the best time for this. The data for Anthracothorax nigricollis, a large hummingbird, have been omitted, as it was recorded feeding largely on Erythrina, the large flowers of which do not have a corolla-tube. Records of feeding on Tabebuia serratifolia are omitted for all species, since all of them pierce the base of the corolla-tube and do not probe the large flowers of this tree in the usual way. During its flowering season Erythrina micropteryx, a large tree growing to 80 ft (25 m) or more, was the most important source of nectar for the straight-billed hummingbirds, except for Chrysolampis mosquitus whose beak is perhaps too short to reach the nectar. To feed on this flower a hummingbird has to thrust its beak between the two sides of the keel, which are firmly pressed together and must need some force to penetrate. It is probable that most insects lack the strength to penetrate to the nectaries and the tree is adapted to pollination by hummingbirds. There is little doubt that its height prevents the hermits from feeding at it, since they were seen feeding at the flowers of Erythrina corallodendron, a low-growing tree with flowers of similar shape but smaller.
Feeding niches of hummingbirds in a Trinidad valley
Size of hummingbird in relation to flower-size
Large hummingbirds seldom feed on small flowers, which they can easily probe, but confine themselves almost entirely to the larger flowers. This is shown in Tables 4 and 5 , in which the records for each species are analysed according to the sizes of the flowers at Table 6 . Distribution of mean weights of hummingbird species Notes. Data for Trinidad from Snow & Snow (1964) , for Surinam from Haverschmidt (1968) and for Guyana from our unpublished records. Weights are not available for all species. All weights are of live or freshly collected birds. Greenewalt's data are of mainly Brazilian aviary birds, from which two very large species (Patagona gigas and Ensifera ensifera) have been excluded. which they were recorded feeding, flower-size being assessed by the length of the tubular part of the corolla and its width near the base where the nectaries are situated. (This method of assessing flower-size is unfortunately not applicable to flowers of the Papiliona tae, so that Amazilia nigricollis, half of whose feeding records were from Erythrina micropteryx, has been omitted; but from its general dimensions E. micropteryx should certainly be classified as a large flower.) Small hummingbirds, on the other hand, feed on small flowers and also on large flowers as long as the nectar is not beyond their reach.
The main reason for the avoidance of small flowers by large hummingbirds is probably that the amount of nectar that can be obtained is too small for it to be worth their while, in terms of their energy budget, to hover at such flowers. One of the most striking examples of this avoidance is apparent in the records of hummingbirds feeding at Palicourea crocea, a common shrub along forest streams where all three of the hermits are regularly present. It is almost completely ignored by the two large hermits, Glaucis hirsuta and Phaethornis guy (only one record each, out of 236 and 267 respectively), but is regularly fed on by the very small hermit, P. longuemareus (sixty-one records out of 280).
Weight thus appears to be one of the most important factors affecting the spectrum of flowers available to, and worth exploiting by, each hummingbird species, and thereby its ecological niche. In this connection it may be significant that Trinidad hummingbirds, and apparently also those of the Guianas belonging partly to different species, fall by weight into two groups, large ones weighing over 6 g and small ones of 5 g and under P J.A.E.
( Table 6 ). The same division is found in a much larger sample of captive South American hummingbirds weighed by Ruschi (Greenewalt 1962) . The possible significance of this weight distribution is discussed in a later section.
Frequency and length of visits to diff erent flowers
Although no direct measurements were made of the amount of nectar produced by different flowers, it was not difficult on some occasions to measure the time spent by hummingbirds at various flowers, from insertion to withdrawal of the beak. As there is little doubt that a hummingbird takes all the nectar available to it when it probes a flower, timing is an indirect method of measuring the amount of nectar. The number of timed probes is small (Table 7) , but the results confirm that the time spent at a large flower is far greater than that spent at a small flower. A revealing incident was observed when a Phaethornis guy was watched feeding at a small group of twelve Centropogon flowers. It spent 4-5 sa t each flower, except for one which was hidden below some leaves. After some manoeuvring, the bird managed to extricate this flower, and it then fed at it for a total of 45 s divided into three separate probes lasting about 15 s each. Evidently this flower had not been visited on a number of previous occasions and had accumulated a much larger quantity of nectar than usual.
The frequency of a hummingbird's visits to a group of flowers must be critical, if a worth-while amount of nectar is to be extracted at each visit. It is possible to get some idea of the frequency of feeding visits by watching hummingbirds which have asserted territorial rights over part of a flowering tree or a group of herbaceous plants. Such behaviour was seen in all species except the hermits. Amazilia nigricollis and Florisuga mellivora were seen defending sections of flowering Erythrina micropteryx; Chrysolampis mosquitus was seen with a feeding territory at a Cordia bicolor; Chlorestes notatus at Calliandra and Samanea; and Amazilia chionopectus and Saucerottia tobaci were seen taking up temporary feeding territories at several trees (Samanea, Calliandra and Erythrina micropteryx) and at groups of herbaceous plants (Pachystachys and Justicia).
During a 40-minute watch on a Calliandra tree in full flower, where a Chlorestes notatus and Saucerottia tobaci were each defending a section of the tree, both birds fed at the flowers approximately every 10 min. Saucerottia tobaci on another occasion made feeding visits at approximately 10-15 min intervals to a flowering Vitex. All four of the small straight-billed species made visits at 5-8 min intervals during mid-afternoon watches at a Samanea Probably a more detailed study would show that many factors, such as time of day and amount of direct sunlight, control the speed of nectar production in different flowers and that the feeding behaviour of the hummingbirds is closely adapted to this.
The hermits appear not to assert territorial rights over particular groups of flowers. Sometimes one of the large hermits was observed only briefly visiting one or two flowers in a clump of Heliconia bihai, as if the quantity of nectar found did not warrant a more prolonged feed. Probably in such cases the flowers had been visited by another individual a short time before. In this connection it is worth recording that in Guyana we fre quently saw Phaethornis superciliosus feeding at the long tubular flowers of Passiflora longiracemosa whose inflorescence sprawled over the forest floor (this species is very similar to that mentioned by Skutch). It was clear that individual hermits were making the rounds of particular groups of these flowers, apparently on a more or less fixed circuit, and a series of timed observations at one such group of flowers showed that the hummingbird came and fed at them almost exactly every 30 min. Note. Records for Bromeliads have been omitted (see footnote to Appendix). The flower of Mandevilla (yellow with red centre) has been counted as red.
Colour of flowers
Red flowers have long been known to be especially attractive to hummingbirds, and many are pollinated in this way; but there is apparently no innate preference in humming birds for red over other colours (evidence summarized in Grant & Grant (1968) ). It is possible that there has simply been selection, among the plants, for a common colour in the range to which hummingbirds are especially sensitive, and well outside the range to which insects are especially sensitive.
The colours of the different flowers fed at by the nine hummingbird species are shown in the Appendix. In Table 8 our feeding records are analysed according to flower colour. Since many more of the herbaceous plants' flowers are red (nine out of fourteen) than of the flowers of trees and vines (four out of nineteen), the differences in their exploitation by different hummingbirds to some extent follow the divisions by plant types. Hermits as a group feed most at red flowers, the small Phaethornis longuemareus less than the two larger species. The other main point apparent from the table is the much higher percentage of records from red flowers for the larger hummingbirds (61-98%, average 86%, for Florisuga mellivora, Anthracothorax nigricollis and the two large hermits) than for the smaller species (3-61 %, average 39%, for five species).
It is possible that the small hummingbirds which take a large proportion of their nectar from flowers with short corolla-tubes and pale colours (mainly pink, white and yellow) are competing directly with insects, since flowers with these characteristics are largely insect-pollinated. Certainly large numbers of insects frequent the flowers of the Mimoseae listed in the Appendix, and also of Eugenia, Cordia and Clathrotropis. If such competition exists, it is likely to have had a profound effect on the evolution of hummingbirds and may be responsible for the division, already mentioned, of the hum mingbirds into two size groups. The smaller hummingbirds, competing with insects for nectar from flowers that are primarily insect-pollinated, may have been restricted to a size range (centring about 4 g) within which it is economic, in terms of energy budget, to feed at such flowers; while the others were able to increase their size as they evolved in parallel with larger flowers which by their size or specialized structure excluded most insects. Because the small hummingbirds are able to exploit small unspecialized flowers, they visit a greater number of plant species than the large hummingbirds. Thus Phaethornis longuemareus was recorded at forty different kinds of flowers, and Phaethornis guy at twenty-two (Appendix). The small hummingbirds also regularly visit garden flowers, which are not included in the Appendix, while the large hummingbirds, when they visit gardens, feed mainly at flowering trees.
Insect-eating
In a study of the feeding niches of tanagers and honeycreepers in Trinidad (Snow & Snow 1971 ), a considerable overlap was found in the fruit and nectar part of the diet of closely-related species, but distinct differences in their insect-searching techniques. Our records of hummingbirds feeding on insects are unfortunately rather few, but they show some clear differences between the species.
The hummingbirds studied have two main methods of capturing insects: hawking for flying insects, and hovering to examine leaves and twigs for resting insects which are picked off (Table 9 ). Hawking accounted for only 2% of the insect-searching records of hermits, but made up 45% of those of the other hummingbirds. The long, decurved bill of the hermits is probably a poor tool for catching air-borne insects.
Of the hermits, Glaucis hirsuta was recorded insect-searching proportionately much more often thanPhaethornis guy (3 1% and 8% respectively of the total). This is probably the most significant difference in their feeding niches. Both species searched mainly the edges, tips and under-sides of leaves of saplings, shrubs and small trees below 25 ft (8 m). Phaethornis guy occasionally also examined twigs, and Glaucis hirsuta examined exposed stones and banks along streamsides. Phaethornis longuemareus frequently searched the tips and edges of herbaceous leaves and the tips of grasses, half of its foraging being below 5 ft (1 ·5 m).
Of the other hummingbirds, Anthracothorax nigricollis feeds relatively more on insects, nearly always by hawking. Typically it hawks in the open from a high perch, 50 ft (15 m) up or more; occasionally it will hawk much lower, over an open stretch of river or road. Florisuga mellivora also hawks for insects, but according to our records does so inside the forest, at heights of about 30-40 ft (9-13 m). The four small species have rather similar insect-searching patterns, with hawking less important than foraging for resting insects. Chlorestes notatus was recorded feeding at the lowest levels, and also in the thickest vegetation. Saucerottia tobaci often hawked for fruit-flies swarming over fallen fruit, a source of insects not seen to be exploited by other hummingbirds.
DISCUSSION
There are clear-cut differences, which have already been discussed, in the feeding niches of hermits compared with straight-billed hummingbirds, and of large compared with small hummingbirds. Within the two groups, hermits and others, differences between species of similar size are not so obvious, but small differences do exist. Phaethornis guy feeds much more at bromeliads than Glaucis hirsuta, which appears to be more confined to low levels in shady forest than Phaethornis guy. The latter also emerges on to sunny roadsides to feed on such flowers as Mandevilla. Possibly its slightly longer, more curved bill is more efficient for feeding on the flowers of Heliconia hirsuta (seventeen records for Phaethornis guy, five for Glaucis hirsuta).
Our records show the vine Norantea as a more important source of nectar for Flori suga mellivora than for any other hummingbird. This vine climbs to the tops of the highest trees, often growing on ridges and exposed places up to 1800 feet (550 m) in the hills. In the dry season there is often a stiff breeze in such places, which F. mellivora with its long wings and, for its size, rather short bill may be particularly well able to negotiate. Its powers of sustained flight in the open must be very good, as it is known to be a long distance migrant in South America.
Our data show least difference in the feeding behaviour of the three small species Chlorestes notatus, Amazilia chionopectus and Saucerottia tobaci; but these species are partly separated by habitat, as previously noted by Junge & Mees (1958) . Chlorestes notatus mostly inhabits forest, primary or secondary, only occasionally visiting more open areas of cocoa or coffee plantation and other cultivation. This is reflected in the relatively high proportion of feeding records on Cephaelis, Heliconia bihai, Ryania and Tabernaemontana, and the small proportion of records from plants typical of cocoa cultiva tion, i.e. Erythrina micropteryx, Justicia and Pachystachys. Saucerottia tobaci, the most abundant of the three, is most frequent in various types of cultivation, along roadsides and forest fringes, but also freely enters forest and feeds there. Amazilia chionopectus, on the other hand, is typically a hummingbird of cultivated areas and overlaps with Chlorestes notatus only on the edges of forest. In addition to their different habitat preferences, these three species also differ to some extent in their methods of foraging for insects.
The differences between Chrysolampis mosquitus and the three species just discussed are well marked. It prefers to feed high up in the open, so that most records are from large trees. The small trees at which it feeds are light-demanders growing in the open; it was not seen to visit small trees within forest. The lack of records from Erythrina microp teryx, already mentioned and attributed to its short beak, distinguished it from all the other straight-billed species.
Turning to wider aspects of hummingbird ecology and evolution, our records show that the hermits are more closely adapted in bill size and shape to the flowers at which they feed than are the other kinds of hummingbirds. All of the many species of hermits are forest birds and feed mainly on herbaceous plants near the forest floor, where few other hummingbirds feed. It may be that the evolution of hummingbird-pollinated flowers closely matching the beaks of their main pollinators has been facilitated by the pre dominance of one closely related group of hummingbirds in this habitat, in contrast to more open habitats where many hummingbird genera occur; and a further factor may have been the much shorter life cycle of herbaceous plants than of trees, which may allow a more rapid evolution of flower size and shape.
We have suggested that there may be a critical size for a hummingbird, below which it can feed orr unspecialized flowers in competition with insects, and above which it probably needs the larger flowers that are adapted to pollination by hummingbirds. This is frankly speculative, and is offered mainly as a stimulus to others to see whether it is supported by observations from other areas. It certainly does not apply to more temperate latitudes, for instance California, where Grant & Grant (1968) show that the humming birds, all small species with straight beaks of much the same size, feed on an array of flowers which fit their beaks closely and appear to have evolved convergently. But there is every reason to suppose that the factors affecting the mutual evolution of humming birds and their flowers in the humid tropics and in strongly seasonal temperate areas may be very different.
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SUMMARY
(1) An account is presented of the feeding habits of the nine species of hummingbirds which are common in the forested lower Arima Valley in Trinidad.
(2) Three 'hermit' hummingbirds have long decurved bills, occur primarily in forest and feed mainly close to the ground, principally at the flowers of herbaceous plants. The six other species have more or less straight bills and mainly frequent more open areas. The two largest species of this group feed almost entirely at the flowers of large trees and vines; three of the smaller species feed on a wider variety of flowers, and the fourth feeds mainly at high trees in the open.
(3) The flowers at which the hermits feed mainly have corolla-tubes which fit the hermits' beaks closely. The flowers at which the other species feed are more diverse. Within both groups, the hermits and the others, the large species feed almost entirely at large flowers, apparently because they cannot obtain enough nectar from small flowers for it to be worth their while to visit them. Small hummingbirds, on the other hand, feed at both small and large flowers providing that they can obtain nectar from them. The length of time spent at a flower appears to be a good measure of the amount of nectar available.
( 4) All nine species also feed on insects to some extent. Those for which there were sufficient records showed clear differences in their insect-foraging techniques. Taking into account both nectar-and insect-feeding, most of the species are well separated in their feeding habits. Three small species which appear to be most alike in feeding habits are largely separated by habitat.
(5) The suggestion is advanced that in the evolution of hummingbirds there may be a critical size (which may not be the same in all areas), below which they compete with insects for the nectar of small unspecialized flowers, and above which they are able to evolve in parallel with specialized flowers which by their size and structure exclude most insects. The predominance of only one main stock of hummingbirds-the hermits-at low levels in tropical forest, and the opportunity for more rapid evolution of flower characters in herbaceous plants than in trees, may account for the close matching of the hermits' beaks to the corolla-tubes of the main flowers at which they feed. 
